Recent developments in therapeutic approaches for lysosomal storage diseases.
Genetic mutations that cause specific lysosomal protein deficiencies account for more than 45 Lysosomal Storage Diseases (LSDs), mostly pre-adult disorders which are associated with neurological symptoms and mental retardation. Interestingly, such diseases are often characterized by intracellular deposition and protein aggregation, events also found in age-related neurodegenerative diseases. During the past twenty years, different approaches have been introduced for the treatment of these disorders, several of which are now in routine clinical use or clinical trials. Among them, enzyme replacement therapy (ERT) represented a major progress. However, the usefulness of ERT is limited due to the fact that enzyme distribution is insufficient and treatment costs are very high. A further novel therapeutic option for LSDs is based on the use of small molecules, that can either inhibit a key enzyme which is responsible for substrate synthesis (substrate reduction) or act as a chaperone to increase the residual activity of the lysosomal enzyme (pharmacological chaperones). In addition, recently various gene therapy approaches have been developed, mostly based on adeno-associated and lentiviral vectors, and strategies based on stem cells administration are beginning their route. This review provides an update of the status of research on LSDs therapeutic approaches, including recent patents in the field.